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Description 

[0001] The present invention relates to an IC card for transmitting data to and receiving data from an external device 
via contacts. 

5 [0002] IC cards are used as, for example, cash dispensing cards or credit cards. Typical IC cards are of contact type 
in which exposed contacts are provided in a surface of the card body. By directly contacting the contact of such an IC 
card with the contact of a terminal (external device) connected to a host computer, data communication therebetween 
can be performed. The contact type IC cards have advantages In that they can be provided with simple constructions 
and low costs. 

10 [0003] However, since the contact of a contact type !C card is exposed all the time, the surface of the contact is likely 
to oxidize or become dirty with dust or dirt from hands. Thus, the contact type IC cards have problems with possible 
deterioration of the reliability of good contact with the contact of a terminal or low durability. Furthermore, since the 
size of IC cards is standardized, the card body Is rather large compared with the IC part and thus inconvenient to carry. 
[0004] The present invention is intended to solve the above-stated problems. An object of the invention is to provide 

15 an IC card which can protect the contacts provided in a surface of the card body and which enables the card body to 
be reduced in size for the carrying of the IC card. 

[0005] To achieve the above-stated object, according to the present Invention, there is provided an IC card compris- 
ing: a card body; a contact provided In a surface of the card body; storing means for storing various data; and control 
means for transmitting data to and receiving data from an external device via the contact and for writing into or reading 
20 from the storing means the data to be transmitted or received, the card body comprising a hinge portion which allows 
the card body to be folded substantially Into halves In such a manner that the surface provided with the contact comes 
inside. 

[0006] Preferably, the IC card comprises holding means for holding the card body folded in substantially halves. 
[0007] It Is also preferred that, of the substantial halves of the card body folded, a first half be provided with the 

25 contact, the storing means and the control means, and that a second half be provided with: transmitting-receiving 
means for transmitting various data to or receiving various data from the external device by using an air-propagating 
signal; a transmission-reception contact provided so as to contact said contact when the card body is folded substan- 
tially in halves; and communication control means for achieving data transmission and reception between the control 
means and the transmitting-receiving means via the transmission-reception contact. 

30 [0008] The card body of the invention has a hinge portion and can be folded Into halves in such a manner that the 
surface provided with the contact comes inside. Therefore, the surface of the contact can be protected, and the size 
reduction of the card body to half makes the IC card easy to carry. 

[0009] In a preferred construction of the invention, since the IC card has holding means for holding the card body 
folded substantially in halves, the card body will not unfold when the IC card Is earned, thus further facilitating the 
35 carrying of the IC card. 

[0010] In a further preferred construction, when the card body is folded substantially into halves, the contact and the 
transmission-reception contact will be electrically connected to enable the data transmission and reception between 
the control means provided in the first half and the communication control means provided In the second half. In addition, 
the transmitting-receiving means provided in the second half enables the non-contact data transmission and reception 
40 in conjunction with an external device. 

[001 1] The foregoing and further objects, features and advantages of the present invention will become apparent 
from the following description of preferred embodiments with reference to the accompanying drawings, wherein: 

Fig. 1A and IB are plan and side views of the overall construction of a first embodiment of the IC card of the 
45 Invention; 

Fig. 2 is a sectional view of substantially essential portions of the first embodiment, illustrating how the contacts 
make contact when the IC card is folded in halves; 

Fig. 3 is a block diagram of the electrical construction of the first embodiment; and 
Fig. 4 Illustrates a second embodiment of the Invention. 

50 

[0012] A first embodiment of the present invention will be described with reference to Figs. 1 to 3. 
[0013] Referring to Figs. 1 and 2, a card body 1 is formed by adhering synthetic resin sheets 3, 4 to the obverse and 
reverse surfaces of a synthetic resin card base 2. A self hinge portion 5 serving as a hinge portion and is formed In a 
central portion of the card body 1, dividing the card body 1 Into a first half la and a second half lb. The self hinge 
55 portion 5 is unitary with the first and second hah^es la. lb. The self hinge portion 5 allows the card body 1 to be folded 
into halves so that the obverse surfaces of the first and second halves 1a, lb face each other. The card body 1 has a 
normal size according to the standard. The longitudinal dimension of the card body 1 is D, and the lateral dimension 
is W. The hakes la. lb of the card body 1 have a longitudinal dimension of D/2 and a lateral dimension of W. 
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[0014] An end portion of the card base 2 in the first half 1a is provided with a rectangular through hole 6 having a 
step 6a on which a printed board 7 is mounted. The printed board 7 is packaged with an IC chip (bare chip) 8 fixed to 
the reverse surface thereof by adhesion. The IC chip 8 is electrically connected by wire bonding to a wiring pattern 
fomied of copper foil or the like (not shown) on the reverse surface of the printed board 7. Insulation is achieved by 
5 an insulation layer 9 formed of a resin molding on the reverse side of the printed board 7. 

[0015] A flat plate-shaped contact 10 having eight contact points is provided in the obverse surface of the printed 
board 7. The contact 10 is electrically connected to the copper foil wiring pattern. The sheet 3 has an opening formed 
in an portion thereof corresponding to the contact 10 so that the contact 10 Is exposed. 

[0016] An end portion of the card base 2 in the second half 1b is provided with a rectangular through hole 11 having 
10 a step 11a. A printed board 12 is embedded in the card base 2 in such a manner that an end portion of the printed 
board 12 faces the through hole 11 and abuts the step 11a. The printed circuit board 12 is packaged with an IC chip 
13 mounted on the reverse surface (the upper surface in Fig. 2) of the end portion of the printed circuit board 12. The 
IC chip 13 Is covered with an insulation layer 14. A projected transmission-reception contact 15 having eight contact 
points and formed of an electrically conductive Ag compound rubber is mounted on the obverse surface (the lower 
15 surface in Fig. 2) of the end portion of the printed board 1 2. Tip portions of the transmission-reception contact 1 5 extend 
through and protrude from the sheet 3. 

[0017] When the card body 1 is folded so that the first and second halves 1a, 1b face each other as shown in Fig. 
2, the projected transmission-reception contact 15 and the contact 10 are electrically connected with the tip portions 
of the projected transmission-reception contact 15 contacting the surface of the contact 10 while being elastically 
20 deformed. 

[0018] A rectangular loop antenna coil 16 is formed by patterning a conductive material in the portion of the printed 
board 12 of the second half lb other than the aforementioned end portion. A long magnet 17 serving as holding means 
is embedded in the first half la of the card body 1. extending parallel with a side end of the first half la remote from 
the self hinge portion 5. A long magnetic body 18 serving as holding means and formed of a magnetic metal is embedded 
25 In the second half lb, extending parallel with a side end of the second half lb remote from the self hinge portion 5. 
When the card body 1 1s folded into halves, the magnetic body 18 is attracted to the magnet 17, thus holding the card 
body 1 folded. 

[0019] Fig. 3 illustrates the electrical construction of the IC chips 8, 13 of the first and second halves la, lb, indicating 
various functions by separate blocks. 

30 [0020] In the first half la, a ground input terminal Ga of a control section (control means) 19 including a CPU. etc.. 
is connected to a terminal G of the contact 10. A power input terminal Va of the control section 19 is connected to a 
terminal V of the contact 10. A clock input terminal CKa, a reset input tenninal Ra and a data input-output terminal Da 
of the control section 19 are connected to terminals CK, R and D of the contact 10, respectively. The control section 
19 is connected to a storing section (storing means) 20 constituted by, for example, EEPROM. by address and data 

35 bus lines and a control signal line. 

[0021] In the second half lb, the positive pole of a battery 21 is connected to a power input tenninal Vb of a com- 
munication control section (communication control means) 22 including a CPU, etc., and the negative pole of the battery 
21 is connected to a terminal G of the transmission-reception contact 15. A power output terminal Vo of the commu- 
nication control section 22 is connected to terminal V of the transmission-reception contact 15. The power output 

40 tenmmal Vo selectively supplies power to the power Input terminal Va of the control section 19 via the transmission- 
reception contact 15 and the contact 10. A reset signal output terminal Rb and a data input-output terminal Db of the 
communication control section 22 are connected to tenninals R and D of the transmission-reception contact 15. re- 
spectively. The communication control section 22 supplies a control signal from a clock control terminal Cc to a clock 
circuit 23 to control the output of clock signal. 

45 [0022] A clock signal output terminal of the clock circuit 23 is connected to a terminal CK of the transmission-reception 
contact 15 so that a clock signal can be supplied to the clock signal input terminal CKa of the control section 19. Further, 
since the clock signal from the clock circuit 23 is also used as a synchronizing signal for data transmission and reception 
between the control section 19 and the communication control section 22, the clock signal output temitnal of the clock 
circuit 23 is also connected to the clock signal input tenninal CKb of the communication control section 22. 

50 [0023] The communication control section 22 supplies a data input terminal of a transmitting section 24 with data to 
be transmitted and also supplies the transmitting section 24 with a control signal so as to control modulation of the 
data to be transmitted. The transmitting section 24 supplies a transmission signal to the antenna coil 16 via a switching 
section 25. The switching section 25 supplies the signal received by the antenna coil 16 to a receiving section 26. A 
data output terminal of the receiving section 26 is connected to a received-data input terminal of the communication 

55 control section 22. 

[0024] The communication control section 22 supplies a control signal to the receiving section 26 to control demod- 
ulation of received signals. The communication control section 22 also supplies the switching section 25 with a switching 
signal for switching data transmission and reception via the antenna coil 16. The switching signal is normally in a 
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reception status and is made into a transmission status only when the communication control section 22 is to perform 
transmission. The antenna coil 16, the transmitting section 24, the switching section 25 and the receiving section 26 
constitute transmitting-receiving means 27. The IC card 28 is constructed as described above. 
[0025] The operation of the first embodiment will be described. When the first and second halves 1a, 1b of the IC 

5 card 28 are unfolded to form an angle of 180'' therebetween, the IC card 28 functions as a contact type IC card. More 
specifically, when the thus-unfolded IC card 28 is inserted into a terminal (external device, not shown), the contact 10 
is electrically connected to a contact provided in the terminal so that power, a reset signal and a clock signal are supplied 
to the power input terminal Va, the reset signal input terminal Ra and the clock signal input terminal CKa of the control 
section 19, respectively, via the corresponding terminals of the contact 10. 

10 [0026] Then, when the reset signal is canceled, the control section 19 is started. The control section 19 first reads 
out an ID code specifically assigned to the IC card 28 from the storing section 20, and converts the ID code into serial 
data, and then transmits the serial data to the terminal via the contact 10 and the contact of the terminal. Upon receiving 
the ID code of the IC card 28, the terminal performs predetermined operation and then, in accordance with the operation, 
transmits to the control section 19 a read-out or write-in command signal in the form of serial data. The control section 

15 19 reads out data from the storing section 20 in accordance with the command signal, and then converts the data into 
serial data or writes in the storing section 20 the serial data transmitted from the terminal. 

[0027] On the other hand, when the IC card 28 is folded into halves so that the surface thereof in which the contact 
10 is provided comes inside, the exterior size of the IC card 28 becomes D/2 in longitudinal dimension and W In lateral 
dimension, and the magnet 17 provided In the first half la and the magnetic body 18 provided In the second half lb 
20 are attracted to each other by magnetic force. When the IC card 28 Is thus folded, the control section 19 of the first 
half 1a is connected to the transmitting-receiving means 27 and the communication control section 22 provided in the 
second half 1b, by the contact 10 and the transmission-reception contact 15. Thus, the IC card 28 functions as a non- 
contact type IC card, 

[0028] In this case, the communication control section 22 intermittently supplies a control signal to the receiving 
25 section 26 so that the receiving section 26 intermittently performs reception (demodulation), in order to limit the power 
consumption of the battery 21. A non-contact type terminal (external device, not shown) intermittently transmits to the 
IC card 28 a question signal in the form of an electromagnetic signal, that is, an air-propagating signal. When the IC 
card 28 enters the reception area of the question signal, that is, the antenna coll 16 electromagnetically couples with 
a transmission antenna coil of the terminal, so that the antenna coil 1 6 receives the question signal, the question signal 
30 is then supplied to the receiving section 26 via the switching section 25. 

[0029] When the receiving section 26 demodulates the received signal during intermittent reception, the receiving 
section 26 outputs to the communication control section 22 the received data of the demodulated question signal in 
the form of serial data. Upon receiving the question signal, the communication control section 22 outputs power to the 
power output terminal Vo and supplies a control signal to the clock circuit 23 so that the clock circuit 23 outputs a clock 
35 signal, and the communication control section 22 then supplies the power and the clock signal to the control section 
19. When a predetermined length of time subsequently elapses, the communication control section 22 cancels the 
reset signal to start the control section 19. 

[0030] When started, the control section 19 reads the IC code of the IC card 28 from the storing section 20, and 
converts the IC code into serial data, and then transmits the serial data to the communication control section 22 via 
40 the terminals D of the contact 10 and the transmission-reception contact 15, as described above. The communication 
control section 22 then supplies a control data and the ID data to the transmitting section 24 to start the transmission 
section 24 modulating. 

[0031] After modulating the ID data into, for example, FM (frequency modulation) signal, the transmitting section 24 
transmits the modulated signal to the antenna coil 16 via the switching section 25. The antenna coil 16 then transmits 
45 the modulated signal to the terminal. Upon receiving the ID code of the IC card 28. the terminal perfonns a predeter- 
mined operation and then, in accordance with the operation, conducts transmission and reception as described at>ove 
so that data stored in the storing section 20 is read out or rewritten. 

[0032] According to this embodiment, since the card body 1 of the IC card 28 is generally composed of the first and 
second halves la. 1 b interconnected by the self hinge portion 5 so as to be foldable in such a manner that the surface 

50 in which the contact 10 is provided comes inside, the surface of the contact 10 can be protected from oxidation or 
staining with dust or the like. In addition, the size reduction of the IC card 28 into half make the IC card 28 easy to carry. 
[0033] Furthermore, according to the embodiment, since the halves 1 a, 1 b are provided with the magnet 1 7 and the 
magnetic body 18 to hold the IC card folded in halves by magnetic attraction, the halves la. 1b will not unfold when 
the IC card 28 is folded and carried, thus further facilitating the carrying of the IC card 28. 

55 [0034] Further, according to the embodiment, when the IC card 28 is folded in halves, the control section 19 of the 
first half 1a is connected to the transmitting-receiving means 27 and the communication control section 22 provided 
in the second half lb. by the contact 10 and the transmission-reception contact 15, so that the IC card 28 can function 
as a non-contact IC card. Therefore, even in an IC card system comprising contact type terminals and non-contact 
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type terminals, the IC card 28 can be used with both type and eliminates the need to use two different kinds of IC cards 
corresponding to the individual types. 

[0035] While according to the first embodiment, the first and second halves 1 a J b are designed to have a longitudinal 
dimension of D/2 and a lateral dimension of W to make the card body 1 foldabie with respect to a lateral folding line, 

5 an IC card 29 may be composed, as shown as a second embodiment of the invention in Fig. 4, of first and second 
halves 1c, 1d each having a longitudinal dimension D and a lateral dimension W/2 so as to make the card body 1 
foldabie with respect to a longitudinal folding line. According to the second embodiment, the first half 1a is provided 
with the elements provided in the first half la according to the first embodiment, and the second half 1c is provided 
with the elements provided in the second half 1b according to the first embodiment. 

10 [0036] The present invention is not limited to the embodiments described above and illustrated in the drawings, but 
may be modified as follows. 

[0037] The material of the magnetic body 18 is not limited to a magnetic metal but may be a magnetic rubber or a 
magnetic resin. In addition, the magnetic body 18 may be replaced by a magnet disposed so as to face the magnet 

17 in opposite polarity arrangement. Furthermore, the holding means is not limited to the magnet 17 and the magnetic 
15 body 18. For example, the holding means may also be achieved by providing a protrusion and a recess or hole in the 

surfaces of the first and second halves la, lb so as to be engageable with each other 

[0038] The self hinge portion 5 may be replaced by a separate hinge part by providing sheets 3 separately for the 
first half la and the second half 1 and connecting the separate hinge part to end portions of the abutting upper and 
lower ends of the halves la and lb. 
20 [0039] The transmission and reception between the transmitting-receiving means 27 and a terminal can be achieved 
by not only FM signals but also AM signals or PNM signals. In addition, microwaves, electrostatic signals or light may 
also be used as the air-propagating signals if the construction is suitably modified. 

[0040] While the present invention has been described with reference to what are presently considered to be pre- 
fen-ed embodiments thereof, it is to be understood that the invention is not limited to the disclosed embodiments. To 
25 the contrary, the invention is intended to cover various modifications and equivalent arrangements included within the 
scope of the appended claims. 

[FIG. 1] 

30 [0041] 
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[FIG. 2] 

[FIG. 3] 
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[FIG. 4] 

[0043] 

5 1c HALF 
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10 Claims 

1. An IC card (28) comprising: 

a card body (1); 

^5 a contact (10) provided in a surface of the card body (1); 

storing means (20) for storing various data; and 

control means (19) for transmitting data to and receiving data from an external device via the contact (10) and 
for writing into or reading from the storing means (20) the data to be transmitted or received, 
the card body (1) comprising a hinge portion (5) which allows the card body (1) to be folded substantially into 
20 halves in such a manner that the surface provided with the contact (10) comes inside. 

2, An IC card (28) according to claim 1 . characterized by further comprising holding means (17) for holding the card 
body (1) folded substantially in halves. 

25 3. An IC card (28) according to claim 1 or 2, characterized In that, of the substantial halves of the foldable card 
body (1), a first half (la) is provided with the contact (10), the storing means (20) and the control means (19), and 
that a second half (lb) is provided with: transmitting-receiving means (27) for transmitting various data to or re- 
ceiving various data from the external device by using an air-propagating signal; a transmission-reception contact 
(15) provided so as to contact said contact (10) when the card body (1) is folded substantially in halves; and 

30 communication control means (22) for achieving data transmission and reception between the control means (19) 

and the transmitting-receiving means (27) via the transmission-reception contact (15). 



Patentanspriiche 

35 

1 . IC-Karte (28), die aufweist: 
einen Kartenkorper (1); 

einen Kontakt (10), der in einer Oberflache des Kartenkorpers (1) vorgesehen ist; 
40 eine Speichereinrichtung (20) zum Speichern verschiedener Daten; und 

eine Steuereinrichtung (19) zum Senden von Daten zu und Empfangen von Daten von einer externen Vor- 
richtung uber den Kontakt (10) und zum Schreiben in die oder Lesen aus der Speichereinrichtung der zu 
sendenden oder zu empfangenden Daten, 

wobei der Kartenkorper (1) einen Gelenkabschnitt (5) aufweist, welcher zulaf^t, daa der Kartenkorper (1) auf 
eine derartige Weise im wesentlichen in Halften gefaitet wird, daH die mit dem Kontakt (10) versehene Ober- 
flache nach innen kommt. 



2. IC-Karte (28) nach Anspruch 1 , dadurch gekennzeichnet, dad sie weiterhin eine Halteeinrichtung (17) zum Halten 
des Kartenkorpers (1) aufweist, der im wesentlichen in Halften gefaitet ist 

so 

3. IC-Karte (28) nach Anspruch 1 oder 2, dadurch gekennzeichnet, dad von den im wesentlichen Halften des falt- 
baren Kartenkorpers (1) eine erste Halfle (la) mit dem Kontakt (10), der Speichereinrichtung (20) und der Steu- 
ereinrichtung (19) versehen ist und daB eine zweite Halfte (1 b) versehen ist mit: einer Sende/Empfangseinrichtung 
(27) zum Senden verschiedener Daten zu oder Empfangen verschiedener Daten von der externen Vorrichtung 

55 unter Verwendung eines uber Luft Qbertragenen Signals; einem Sende/Empfangskontakt (15), der derart vorge- 

sehen Ist, daB er den Kontakt (10) kontaktlert. wenn der Kartenkorper (1) im wesentlichen in Halften gefaitet ist; 
und einer Kommunikationssteuereinrichtung (22) zum Erzielen eines Sendens und Empfangens von Daten zwi- 
schen der Steuereinrichtung (18) und der Sende/Empfangseinrichtung (27) uber den Sende/Empfangskontakt 
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(15). 



Revendications 

1. Une carte d circuit int^gr§ (28) comprenant : 

un corps de carte (1); 

un contact (10) prevu dans une surface du corps de carte (1) ; 

des moyens de stockage (20) pour le stockage de diff^rentes donn^es ; et 

des moyens de commande (1 9) pour transmettre des donn6es vers un dispositif externe, et pour recevoir des 
donnees d partir dudit dispositif, via le contact (10), et pour ecrire vers ou pour lire k partir des moyens de 
stockage (20), ies donnees d transmettre ou les donnees regues, le corps de carte (1) comprenant une partle 
de charni^re (5) qui permet au corps de carte (1) d'dtre pli6 sensiblement en deux moiti^s d*une fagon telle 
que la surface munie du contact (10) vienne ^ Fint^rieur. 

2. Une carte a circuit int^gre (28) selon la revendication 1 , caracterisee en ce qu'eile comporte en outre des moyens 
de maintien (17) pour maintenir le corps de carte (1) pli6 sensiblement en deux moiti^s. 

3. Une carte k circuit integr§ (28) selon la revendication 1 ou 2, caract6ris6e en ce que, parmi les sensiblement 
deux moiti6s dudit corps de carte (1), une premiere moitie (la) est munie du contact (10), des moyens de stockage 
(20) et des moyens de commande (19), et en ce qu'une deuxieme moiti6 (16) est munie de moyens d'^mlssion 
et de reception (27) pour emettre differentes donnees vers le dispositif externe ou pour recevoir les differentes 
donnees k partir dudit dispositif externe en utilisant un signal qui se propage par I'air ; un contact d'^mission et de 
reception (15) pr6vu de fagon a venir en contact avec ledit contact (10) lorsque le corps de carte (1) est plie 
sensiblement en deux moitles, et les moyens de commande de communication (22) pour effectuer une transmission 
et une reception de donnees entre les moyens de commande (19) et les moyens d'^mission et de reception (27), 
via le contact d'^mission/r^ception (15). 
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FIG. 2 
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FIG. 3 
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